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(54) DNA PROBE ARRAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a probe array for detecting 
many kinds of DNAs by immobilizing many kinds of arbitrary DNA 
probes. 

SOLUTION: The probe array 4 obtained by arranging particles 
(prove particles) 1 having various probes 2 immobilized thereon in a 
constant order is used. The probe array 4 obtained by arranging the 
various particles 1 always in a constant order is made by arranging 
plural thin tubes or grooves filled with the prove particles in parallel 
to each other and subsequently individually injecting the particles 
from the thin tubes or grooves into another fine tube or groove. The 
many kinds of probes are thus bound to the particles having 
different diameters and enable the simultaneous measurement of 
many kinds of fluorescent light-labeled DNAs. Thereby, the array 
having various kinds of the DNA probes immobilized thereon can 
simply be prepared. 
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[»lMII*©ttH] 

[II*3S4] fS^SlXtetf^StcfgigO^n — 7~T 
[St*JS5] !f*iilX(ilt*]13^feig<D^n-yT 

[If *if 8 ] fi*il 3 fi*h%% 5 0{^^Cffigc<7);/ 

^ o 

1 1 ] tt*S 1 ^e>M 5 <7>fa;h^lcfB$c<7) 
5 \ X tt fiu IB 7" a — y £ l fc itjffi^^- £ 

[IS**! 1 2 ] B*^ 1 *»?>M*JS 7 c^tLTWeiffiiJifc^ 



-^7 o 

5 xg k ^ o^7 u-<o«3g*j£ 0 

T¥B5±iwEyW-SX6fcS:*rU WflBtt^lcHftStt 

5] tif*ifi 2(ctB«c^yc2-yr co®i 

6] tjf**Il 4}Cffi*ctf)7 9 n-yT com 
«*&L-ClByUS*, ^iJ^tt7 p p-7 f 7^ 

zmntbtejuzx virtu ozt &&mk-rz>7n.—7T 

fecotufBfS, X^huIB^cz— ^71/- .(D^j^ 
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^(SaE^ titz mm 7 p - y fc*g-& L flu lE«3lt*t« £ 
^ SrSfc^Mft fc L"C 1+SiJi- Sit* ^fe, 

i-^trHfr«ffi©#KiS»-E^Ji-s*2<ox©i. flu 

fB#{4EWic^^TfluI5fe^ic@^$tt^cflulS>^p — y 

fc*aE*MfefcSrSJCS*a»3<oxa4:*ru, fltjte^3 

0)Xg;&stT#2b;fr5i!ulE#^ 

t, mmm i ^xgr^fluis^^^^j^^^^c 

[0 0 0 1 l 

A, RNA, ^*<?Rt LXm*<Dfem;*Mn$: 1 

[0 0 0 2] 

E»ltLtifeLtDNA/D-^7 1/-, 3£ fi D N A 

tf-y =f-r-S:l«a6-5o^riiLTtT<*jS (S c i e n 
ce 251,767- 7 73 (1991)), XfcfcD 
NA^P-y^^gH: i o l ott^ii^^K *ffi«P 

[0 0 0 3] 

[^M«LJ;UtolI] DNA 
^p — 77 1/- , XttDNA^y^f^riJ^fpIix^ffi 



«w^*v^ibs t*>5 0 ^p-yru- asfiicEM-*- 

[0 0 0 4] *«Wtt±ia<z>JtA«:*fti-Sfc«>|c:** 
yru— (DNA7 s P-y(DE?i|) *«*Lfc«ffi-cf^ 

[0 0 0 5] 

mM&mik-rztctbcD^m ±ie aw***-*-**:* 

&W)£i£. f*M^7 p D-7 ? 7i^^rat^ 0 4 

1\ i^^DNA7 P P-^|*ltfflfno 

*^bT\fi/is<nfa&&%\mirZ>jJ&i. Au (&) X 
StCSHS*^Lr@^-T5^ffi (B i o p h y s i c 
al Journal 71, 1079-1086 (1 
9 9 6), tf^XffifclH^a** (An a 1 y t i 
cal Biochemistry 247, 96 — 1 
0 1 (1 9 9 7) ) , #7^ilci*Lfc7^U^r 
^ K^/wco^u^ h V y^^tl£t5*fe (P 

roc Natl. Acad. Sci. USA 93, 
4913-4918 (1996) ) ^£*IJ^LT, fS**i 

^[ii^®^^a(7)DNA^p-^^ii^r*# : ^ 0 

[0 0 0 6] DNA/d- ^*affilC-tit-P*t«»Lfc 
a^coSfrK^S:, ^Sffl(7)*/v^-(cDNA7 p p-7'(7) 

ago. i—o. 2mm<Dm^(omtL^m^^-r^\ 

[0 0 0 7] ««Ei:*^^D-^Sr«»Lfc«tt^ 
T, ^p-yWHHf 3) (ilo^io7 s p-7 f 7i/ 

(c^^btt/c^p-y^t^mu^^^^^^tf, 

7 s p -T'7 i/-^;u^lcttffl Lfc 4: * L <t 

9 i: t SKfiD N A<OiS:'>4 < 1 6 ^ i^T*# 
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[0 0 0 8] &.TlZ*&W(Dffif&<nm&<Dmm$:WLW-t 
{4, (1) A£*4ftS*ttfc (DNAX(i^e^) kttl 
i:, (1) izm^X. (2) #;/p Lfc*S^ 

*»«<JttfeitTV»SCi:, (3) #7"p— I, 

tbtix\,^z>ztizmmtf$><o. (i) xia (3) 

T, (4) ^•7 , o-y^{S^Lfc^<7)if^XXf4^ 

-3lt£>;tXT^5C t, (5) #7*0— LtcU? 
14, «#Lfc:/n-y©flraK:j£UT*fc5fc*XHt3c 
*ff-C«BK**fCV^5ii, (3) *»P> (5) 0>ffl*ia» 
KiH^T. (6) ^n— ^S:2»:7c¥B±»-l Jllc&-< 
fc^i:. (7) ^n-r/Srlj^ic^-if-ri^ (8) 

(l) *><b (5) romn^tciJ'V^-c. (9) 7°n-:/£ 
«r}#L7t«i^*, ^ifB^l^tciS^Lfcwi:, (10) y 

2tt<73¥ffi<7)P^^ffM$ixfci , ||(C-»SF$ttSr.i:, (1 

LfcfciT^&^lcE^JLfcC t , (12) (l)*><b 
(7) ff>fflJxa><Ci&V*-C, T'o— ^Srfiy*Lfctt^.«r, 

<»Mig*)'±<o;t#j|li:(4, (1 3) El^CO^EJCT-p — 
i^tSIii. y'n — :/tfS@S£;h,fc1fi&©*fc^-£E 

^srSia-rs^itftciDasiji-sri:. (15) (1 

(16) (14) IciH^T. y'n— y^m^Ltin^ 

LTE?i|£-tf\ 5^iS?iJ^^LT'7 = p-^T 
-{c^jULT^P-yr u-5r^-f--5^ir, (16) 

oz.t. (is) ffi^TSA^fi^fcEyij-rsfcfcoj*. 

l^TfT^? C t. (19) ( 1 4) frb ( 1 7) CORK 

tw-jh *'t . y p - -f & m £ l izm* m-r 



SlXtty/w— 771/- CMtSii, 

[0 0 0 9] n*0>mffilZfc&£il1Z7>a—7\zm&-t- 
5tt3£»*Sr*Wi-5*38W«?*jSfero«f«tt, (2 0) 

Wtc^ai-rSXgiSrW-rsr t, (2 0) lc;&H^ 

(2 1) m?-mmistiw.miz%jvx, at (u—^—) 
ga?ij-rsteBS(c^*xf4^7t^^ih)i-5r (2 

2) i&^asK^JLfciliRfcjGoT, 3t (U-if— ) &j$ 
(2 3) 3t<^ffi*ftcJ;i5#ibixS#te-? L Jc:J:S3t<otfca 

mmt, n*{z®fe£titiy'ti-if\zm&Ltz&&*t& 

Xr±«3troSfefi©B8«*«iaL, ^^p-^ld^S-a-Lfc 
«l^*J-*roSSr*«)5r (24) t^7o-^ 

tz&btkiti-rz^k. (2 5) n^izmm^ittcyo— 

(26) ^^m^m^Lk Lxttm-tzz. t, sskw* 

7) ^(o^a^T'p— y^istsiiroigt. y 
B—y*mi££ixtzmk<r>i&ttmzftrtxffiftmw<r) 

«-EiB»cE?iJ-t--5m 2 <OXgir . HtCiSH^Ts&T- 
K @S $ ttfc 7" p -7 i t^^M* t ^SJS $ * 5 3 « 
XfSi^rL, ^3rox^ff^fc>^S#EBT-0!tSi^-(D 

[0 0 10] *^»ft*0iJS:^i--5tWT<oii9-e 
fc-So *?§B^(OftS^JT-l4, a^07°P— 75ri^Lfc 
fe^ (7n-7Sf) £— 3£<ara#-e*/wy— Kl£?iJ<* 
*fc7*n— ^TU— SrfflV^S. ^^p-T'S^iSr^taL 
fclffll : X(4P^**a£^J(c^-<, «-*ffl« : X(4f»*^=& 
^fifroiifoS:, ffiro*B i i : Xi4fticaAL.-C, 
co y p -e^JiJ $ iirfc 7 p -7 

77w-#(»*i;»t < feiroDNA/o-y^ 
ffil®@SLfc#®«coDNA^itifflcoyp— 7*7 u— iSr 

[0011] 

[0 0 12] (Il^HW ill*. 1W 
HWI«DNA7'n-7'7U'-©|!^m DNA7c 



(5) 
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0. 2 mm) £^Shr<5 0 1 ^S^CO^fi 5 % 

-CfcSo ©^?>f P C RiM 

*S^SnfcDNA7 P D-^2i:, T tfS^Sr(ft«rLfc» 
^ ( - 7 , D _ :/fe ^ ) iSrj |j^js^ 6o ^(7)J:9(:Lt 

D N A ^ p - ^^rlSSCTOi 1 - Cil L , «^C0^°a 

A^p-^i Lt**DNA««rfflV^tft< , Z(DM 

CI*DNA^P-yt||*S«*t,T*5, 
SCDNAyp-^Sr^StSJSii, ffilx.fi, ±!B 
Lfc5:it£ ( (Biophys ical Journal 
7 1, 1 0 7 9- 1 0 8 6 (1 9 9 6)^Anal 
ytical B i o chem i s t r y 2 4 7, 96 
- 1 0 1 (1 9 9 7)) tcl5*^fo5 0 Sfr (» 
tt^) *a5^^rWCW3fecOEM, WiBTTTTT- 
TmBSLtte^ ^KyAi^ofcDNAt 

*m «flBlc*AL-Ct>fiU\, 

[0 0 13] C^i^JcLT^Lfc^P-^ffiffi^ 
fttafif S: l o^Jog^4^ t tf 7 y - ff (^n — -? 

X\ DNA7 p p-y2i:S3feSt8^$ti^D 
tt^lKi*«E$*LfcK»DNA«>}--C*>5) ft^ffi 

[00 14] ^d-^1, 2. n^^^^^n— y 

-7) ©MRftAP 5<oK«.atA*lSl6 3&*6>»*aM8 
#^StifcR»DNAS:itALtDNA^D^2 i: 

8 siLfcft»D NAi: & w yy^x 

S*Tfc«, 7 , D-^7l/^;^-7ffiiM 
»■& (H^^-f) CtyHT. U— If— 3t«l l^b 
<DU- f-?ri/yXl 2 Lt»t5Xp- :/T 

u— 7izflH»i"5 0 5" tt, fwma-e&So 

u-if-^^»StLfc«ffi(c^«Et-S»3E^- 1 f-JfifE* 

fi^-r^^-1 2ICJ; 5ttft3BR£;h„ CCD^^7l 
3#<z>3t«|ffl»{cj: 0, u— if — (75flBW*[Si t tStfjtSS 

-l 7fcy r/u^>r Ax-s^nst*^ 



g^S^ggl 6f:ttl*S*i5o ^-^-17tc^ 

7) cotfijcag^&Hfctttt^i cof&B, 
oT7 p n-^li(:^U M^T^p^yirlSi 

iM**Lfcl*»DNA»^^#ttt«i-«*!ltt-C* 
£ 0 fcjb\ =^ h a — 1 4 ft, -bfSO^tb-^o^iJ!] 
SOW, CCD*^ 9 1 3^fe<©«*Bt9ii*{WW, 

5, &lPt~*-l 7^©flr#ea6*rlKHlp 
1"5 0 ^r~^— 1 7, 3£f*:g^£iEl 6T?<Dai^*»fe. 

wwdna (ww ^**Btt«)«aEBMtfflpeE-r6^ 

5^*0*"Ct So 
[0 0 15] ±EORM-Ctt, *3t«««:K»D 

N A (Brtf) fcHg-frLfc]^ ^p-/K 2, 

[0 0 16] JBlO**«fc*lt», W8L**7 

[0017lB2lt (a) Wf^/p-y|Mf* 
hO^ffiHk (b) 7 p n-77MtMA* 
^E^JfficOf&Jr^i^^SC^^x^So 12 (a) 
M8^ 12 (b) <7)®fffiia(C^i-SK^^-2 

*ft^*19t, »19fcSSX (it*) U ^p-^^ 

I2 1i«^nt^5 0 119, 20O*g*g;£ffa& 

i«r»fci-) a, «2 i<D*«#wxtJW« 

^ it§5 1 R i + 6 ^**<t R 4: 5 A# 2 fcSlfc 

9, 2 0 2 3JCJ:0®Js6*KS»»<Z)rt<fB 

SrHStt^lttiiifl-CSS, fcib\ »19, 2 0. 2 1 CO 

mmxm. -&m*. ±ia*«=i, 2Srsa^-rt^T*fcn 
[ooi8] l 9 l o^KrttPi— ass^^p — 

*iflig i 9 (D&mmmzgkt£ 57 s o — ^sr^jt-r 5^ef 

^K»JtL-C{ft«pS*La 0 ffiJxitf, Mflll 9 (DM 1 off! 
1 9-ltc^^D-yiSr^-r6^&-7-^^ fg2 0fl| 
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1 9-2tdfiycr— :/2*«#-r5«te^;&S, $n 

DE^J«^>»2 0»dW*»ixS o »l 9(^fi«^^{cfi2 
Lfc»*2^F- (yD-7«f) ^ 1 o^o«f (7) 

hbki 9<dt \s-k?u-7'mmM2 o ir^jstcafc 

(^^^ju> *2 otcagA/^rakffi^tt. »i 9 
tmn-tzJrft, ap*>EWffl«>»t2 0K:»o-c«p«*, 

XfiMtJM^J: fl^u — yri/- ^y- (r^n 
-^7MJ5C-7) (rtSO. 3mm) ICS 9 54* 

*ti»iii«<KM-ra. 2 2ii afifEJijffl^M (2 

3, 2 0) t T'n-^T 1/-*/!/^- 7 J: Srjg^f S ^ 

(129(7)3 8#flS) fcfl fflV^^ttSDNA^a- 
XSrHSLfc3|ft J f-Sr#tJl&L-C*5<o - <DZf* — y&mfe 

-^r is— y - tc^it^^n-y^is^ijjiii 

Stt-y-SrAixTllBJ* Srt>^» 9 -^l" < 5 r t fc T*# £ 0 
[0 0 19] ^{c. *l«>j06«fc»»t«, ^fcT^y 
-ffCyn-^^t^^P-^ U-— 7fc/l^— 7 

[0 0 2 0] H3tt. *l^|H6Wc»JtS^o— XT 
u— */i^— <o«*^1-HT?*>5o Xftsafi^f 

y-7 (^rtt'yy-) icfia»sn-cv^a 0 r/n-^r 

u— zivi^— 7<0ffiiBfcfl «Ma^l^8EaL*l^J: 5 

^ — 2 4fci^)ffi^£^irfc: 0 7 y — (:/p — ^71^- jeJwL' 

[0 0 2 1 ] *36L<t 5 fci-6DNAktt«r*#aM 
(-^TU Cy-5 (M^«6 5 0 nm) Srffl 

^y— (^0-^71/^/^-7) ^CiAL, /n^T 
y y V^DNA^^^n — y^cO^T^ 

r-r o A>f ^!) y>f f->g y|: i D IftDNAi^D 

Zfu—yr U-«fift57 ! P-7'7 u— 7 CO 

^^:ffi5 : 6 1 5 n m) „ ^/U^-U-fer-T V-f yfty7 



h : 5 2 0 nm) Z\tlhWM 

Rj£TODNA&ifciMfc*U M-flJSJBfcjf A^So tfSI 

tHcjftoT u — if — SrflSiH" l #m s&s ^ immzytm 
5y-*Mto»Ll^^*«^^ 

[0023] 8 4it ?t tjtagt 

«HES«<o«s:*-f«a:ig-t?*>a 0 nu-cn hict 

lT7 P u-7^MLfc7 p D-y7 U — */U^— 7 ^rt@ 

»Wic»«is*rffi#ti-a3&\ xfi7 p n-7'7u-^ 

if OBBit*lRl i: »iffK3^a*ffla»&tfttiJ £ 

[0 0 2 4] 05(1 if— *S:9>f ^tttdia^JLfc 
Si&f^otMt^DNA^P-^U-SrfflV^ 

***««>««r*i-«a:H-c*>* 0 as -en u-«f- 

ftSgl 1 ^f)C0 l/-f-^7 ; P-7 ? 7 L^-^U^- 7 (D 

mzfeoxm mij ft ^ Bs*t-r s « -e *> a 0 sat* * ^ 

f)^^Di/yX7l/- (tWy^uyX) -2 5^ 
3tL. 2 6^lt7>f V-fe^if— 2 7 

^$^5o ia 5 m 1 tc^-r 

[0 0 2 5] 1611 yp-y7U-^St5ffi« 
DNAyp-7'7i/-^l^^S8t^^fi^ 

ffli/^o k— if— jtasi if— jttts ^— 2 

8"CiSfi 1 *[BlSraEx.TK'— ^^:^^/^>^— 2 9icj: 9 
if— Jt<z>flH*ftR*S: 1 Zk^lRjJCJt^Lr, /d- 
yr i co ? -by*— 7&&&mtt&*$L3 o 

<D±fcZ±mM$d-fZ>o CCDxy Tir^if— %f<D2?k 
7c**U»S:«effl-*-S»**ctt, S*^>2ft5cm*#6 

*"r-t^te^«^tt**w^ia i irin^-cfcSo 
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9£{£ffli£i\ ^ ^ — 2 8£[H]i|££-t±-C l/-if-<7)iitT 
[0 0 2 6] EI 7 ft, WfS^n-yru-OTt 

-yyfDNAtft»tftV«3B?) 3 2Srfi<**L 

AtaWlLfc*, S*#««l«^ttt©DNAf 
[0 0 2 7] K±RMLtt5l^ 3»fl:ft)9LfcDN 

8WKMt**<'Ct5. ft*. iB 1 «>3K*«-Ctt, 

tt&<, if v^/WS*«/c-r^:^/h^ < 

mi. ei 4. as. mo ICtf 

[0 0 2 8] (l2(7)*Mj) J(tl(03felk«-CHt^n- 

•«^fflV^5^^f±jBl^||tt«i:rai:i«ao. 2m 
mCDfe^F-Cfc^>^^ E^SO. 1mm. XfiO. 0 5m 

[0 0 2 9] ^-«:2ft7cttlciB«-rS*26 
ten, ^p-yru-Sr^L^tt^y-f^ 

tf 5 y -«r¥?TK:«»U if ^y/uSrfftl&Lfc 0 , 



-T**5 c t i: fc5 o £f Cx if 

-&is«c*-y K^v-^Mm-rzmz^ mm*-?}??}) 

— ^EM£*t5¥ffiK:W*#fta*e> if— tr— ^£ 
MU *^^e7y-rtT55i-S3t3tS:2ft7E*a« 

[0 0 3 0] KT©RWTI4, ¥S^»^Sr^l 

u-7'7^t/^3 4tt38Wtt2*fc(Z)5F«-ej**it 
fcfilHtO. 1 mmSrftot^&ftot*!), Tffi^¥ 
ttfcttj»36SKJtb*tTV^5o «^t: s ^^«0. 3mm, 
flS<£>4§0. 2 5 mm, j*0>iSi$teO. 15mmT*fc«9. 
»0>«* XV»<OIS5tt#K:21H©tt^siiiiB^Sfcf± 
/h£<, lfi^^^iiiii-^^c+^T^fe^ftt^i- 

COitt^if-rXfiO. 2mmt^^ ttffi^ttifcj^fci*^ 

[003 1] 8 8^ (a) 2ft5c7 P P-7'7U-^ 
^-3 4 — ySr«Ai"S^«><0 2 ft^T* n 
-y7U-S:fr»tSf6A3 3(Z)¥BB, (b) ®rE0 
T:fc£ 0 2|^%7'p--7'7 1/--^-3 4^S^ 
Sfc^SldtelllS (a) , (b) tc^-T, WK^d- 
^MfflM3 6^f6o »3 6(^BBPgBf4aM* 
3 5X*mt>tlXV^Z> Q mS (a) fc*-*-<fc 5 fc, fff 
3 6tt*i£l:iot*i9, S3 6G9Jk^ofca$#^:/u 

j»3 6 0>*tV*tt# (tt«ia»tt3 7) ^#ffij£-£T2#: 
S7p~y7l/^;^-3 4^t^ f3 6« 

(b) ^*-j-WrffiH*C*"e>nSJ:5«C, 2&5c7 p n-7' 

v^o ssecyp-yw^ae^t^^mi 
<DmMmxm\f^tz<Dtmmz^ ^^tr^y— 

3o 3 6«:jBAT»— »ft-C**V^-C, # 

fcJ*fc5#J (») KiEHSixSo *5iJ.(») <n7*—7 

«3 7\Z#j&£th& 9 
[0 0 3 2] ^^^^ffi-T 5tifeS^HfiE] 6 (d^-T^B 
Sr— g|55S:ALT, 2ft%yp-7 f 7L— ^/^-3 4(: 
0 6 tOTrt-J; c> 1 Jfc5c*-[^Jcl£^:S*Lfcj(|«t(75 if 
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4:, 2 2fc5c^m* (CCD?) OTltiW^o fc 

[0 0 3 3] (13 <0*Jfc0«) ♦JSW^ftTtttttt^f- 
Srffiffil^S^ 1 o^^r-^ ^ h t'iSo 3 

[0 0 3 4] ^B-^«r«Sir*«cHfl:*aBK:ffiy»Lfc» 
(^D-^gfl Srafc^aicte, JSe^-Srl oo*o 
trv-fey h^McJ: Vzfu— ?r u— (D^{cIE?iJ 

ottingtt, ^(^>^jgc^^^< ^5(CotiT 

SrfEK-rSKii, El 2 fc^-TAH 9, D 8 tc^-TSf 3 6 

^D-yri/-^/^- (7, 3. 
4) ^«cft«ri-jLHcAi^-e*>s 0 
[0 0 3 5] 0 9fi, ftttffl^&^n-^fcft^Lt 

«U aWl(/)iS3 8^yK (Bli:*tl9) Srii 
o-CK?OT<Z>ig (ilC^t2 0) ^»^rlo^o 

— 7^5sltv^5 0 mm\z s wsl? i <oa 3 8 a*e>ia 

5«ffl<0*HW (H8t»t3 6) -»WS:lo^o« 

4*d»iSi-5ci:t"C*So »3K-T-©iB 3 8 tt» 

1 9Xtt3 6"7)5«jsfe$*i,Sspa5*cSiafc:i^v^-ct, ¥IB 

#«H^g3 8^K»aI«eT-*>S«fc-rstffiv^fii\ HP 



[0 0 3 6] (»4<fcHJfi0y) ^4O^ig0iJfl^n-y 
£ Q »ia»&»3^**«-Cf4, «tt^l-«i*Lfc^ci 

a*4rlH«Ffc1BI-<5*8fe"C*>S, *fc, K»*«tt*Lfc 
[0 0 3 7] *4^2«M"CHl, K»S:ftlf«<DS)t 

Z>m*7FlT 0 #JK-?Srai*J-*-5*3t#^f±F ITC, 7 

[00 3 8] @10(1 2 2k7cia?y<Z>^n— S: 
fflv>r#fe*ttlJcJ:DK»S:*m-i-a** (f+®J) SB 

^ — SrfflV^CTSr^L^o »77>r>^7^h4 0 

7nia^$tL5^n-^r U— 3 9 KftSrBUW LT, 
-^7W- 3 9^SWft3£#-&S:MLfc3ftS:, 
JCU-OtWJI^-Y/^^SriiLTCCD^y 9 1 3tcJ; 9 

[0 0 3 9] *1/>T\ ifft»a*fc<DU— if — l 1 

-7-28t, ^ i oo^^(ca:^i-^^ 2 (D^-f^^i— 

If— *<oflSW««Srlt*:i^5 9 
b\z£V s 7 p p-771 — 5 9ldflg«-TS 0 KSC 
XttlUiES^-f /u^ — 4 1 (Ci^^^tL^^m^ 

*3fctt*SSiJ:7-<>i'* — 4 2 Sr^9>f KS*3Jtia«E*S: 

7 f 71/-3 9^blt§f*ft CCD^^713(CJ: 

(OfSm. y"7yi/=-=7^Y4Q<nm'M. CCDi;^7l 

7— 0>«-&e5SSrfflfl»-f 5 0 ^^.^—1 7, 
6TOffiA^f>> KWDNA.(W>t-) 

[0040] *4 03tJllW-Ctt, 2«H(Z)»jt*«)a-& 

jt^&aft^^Tttae^^affiicHitL, ^^^^^ 

OiBS-CSttSU-rSo Will S*#FU F2?rffiffl 
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U wftib^ttffcF 1, F 20>8t'&spS: (wl, w2) 
^i"5B#, (wh w2) i (wl, w2) = 

(0.0.0 5), (0 0 5,0.9 5), (0.1, 
0.9), (0.15.0.*85). (0. 2, 0. 
8) , (0. 2 5, 0. 7 5), (0. 3,0.7), 

(0. 35,0. 65), (0. 4.0. 6) , (0. 
4 5,0.55), (0.5,0.5), (0.55. 
0.4 5), (0.6, 0. 4) . (0.6 5.0.3 
5) , (0.7.0.3), (0.7 5,0.2 5). 

(0. 8.0.2), (0.8 5.0.15). (0. 
9,0.1), (0.9 5.0.0 5), (1.0. 

0 ) frh 2 0 mm&o — Ji, 1 0 0 /z m7^*b 7 ,u m£0^ 
tl98/i m^-Cco 1 smmnU^'W't XSrfcofr?- 

m&t&mLX, #*£^§:1MXK:J; vmii-tZa mio 

^. Kj^7t^/^^TfiS#*$ti. DNA£filiR1-5gfitt 

ttt^lBiMWhW-J: 5 K9JLT«*T?*6o wtf>*S 
-a-fh 2 0X 1 5 = 3 0 0lI^DNA7 P o-y 

[004 1] iBS**ixS*Jt<offi»3fta^6fic^oaji 
^»Jto/5\ JE^ajgJt (u— If) 0>tt**r*{b** 

tf. Y AG U-f --CIBfi-e* 5f Joe, Tarn 
u r a SrfflV^Tr^feSJtfroa^ltilEfk^-frTffi^ 

KffJtS: 1 0SBl:»SLt, ffi 1 O«0>*frf*H*8'Jas 
Rlt6-C*>So Ro x*HfcttJjJLT«^fc««-r 

(Joe, Tamura) (Om^t>^:<D1^lt(D 

1 Oil 9 (Joe, Rox) (ajfi^ il 
^Jt£>10i§9. (Tamura<bRox) C0|&^^>-^ 
cD^J;fcc7) 1 0 ii «9 CO^gRT* 3 0 i§ 9 (^>|sj— fflr^COfKgiJ 

***#:«: 5«!KSrfflw^-CtW4:««-r5 4:, 1501 

ffli-6-b-^X|tffliJSr*a^^-5t. 2 2 5 01(DDNA7 P 
a.— XSrJfc8iJ-C#S 0 ^^ttRfcSDNAXn — X* 
iSCffiffltfc^ 2 2 5 OfficODNASrSKSU^ffl-C 

RWLfca-f»«r«»i-5asffi (KB) S:**Kfo»» 
^X£ffjvv££, #E#lt«5# (EI) l:»45DN 
A^o-^ffSriftftLfctt^tfitWf-CSS^-C, MSUtt 
tUT^5DNAcoS«fil 0 0 0 0 Wfi*Jbfc:S*tt:i-5 

[0 0 4 2] W±coBiW"Ctt, ^fc/H^TJ&^SrflHB 



^ o fc fc ^ X p - X ir ^ if- ^ £ » 5 r t a* T*# £ 0 
[0 0 4 3] ±|5<^ Joe, Tamura, Ro 

lim olecular probe tt<£>fl5<l. C y — 5 

* * t > ^ y > u > r *± ffi ti -c fc 5 o 

[0 0 4 4] 

-c#6 0 *fc. fcT9 u— i*iicXp— xt is—zmm 

[Ell] *^PJ<O^lco||J£0ij6ODNAXD— XTU— 
0>»ft^JK* DNAXn— XT «rfflV^5*aE3S«*r 

[0 2] *«W©J|Slo*16«»c»»tS»tt^fcXi3- 

7Ml*it57 P P-7 ? 7 f^SffeA^ (a) £&p"a 
T*5aS^o^l/-h^¥I@, (b) Xn-XT 

[113] KD|tlS0S^»*tSXP— XTU— 

[B4] *»W^JBi«>**W-*»t*. y-fy^p 

-XT Srffl^^S«HE»«(0«S:*i-ata;H. 
[0 5] *3BW<z>jBl-<o*it«^**t5, i^— 9 s — **: 
9 ^ Vtt t^ia^J L fcHttft^- tc » o T ffi w-r 5 D N A X n 
-XT ^«l^6*3lE««0««:*i-ata;Ho 

[0 6] *&m<o9ii<D9mmz»iiz> % xp-xtu 

-^ftt5ii|^^^:ffiIltt5DNA7 p .p-y7 

[0 7] *36W<Z)»l<©lt*Wc»JtS, SMft^J-aiXa 
-XT £{£^£0 6 lc*i"«fiSfc <fc 9 WfettS^e 

[08] **W^>JB2 0)3WasWc»»tS, (a) 2*tc 
Xp— XT 3 4->Wf/p-7 ? ^^At 

Sfcatxof&Aospffiia, (b) »f®0 o 

[09] *^^3co^wi^(t^, «bte^«^e> 

[01 0] **W<0»4W*ffi«fc«lt6, 2ft5EEW 
^>Xp-XTU-Srfflv^r#fe^ffltcj: DRfitftlUt 

[«F»©RW] 

2 -DNAXp-X, 3-Xci— X#*« 
S^-. 4 - Xp-XTU— . 5 s 

r^, 7-Xp-XTU- ^/UX-, 8 9- 
MjSS*tfcK»DNAWf>i-, 10-l/yX, 11— 
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¥fffl¥-l 1 -2 4 3 9 9 7 



If—ftM. 12-7^^- 13-CCD*^7, 1 

2 0-7 ? n-7 f 7M^!Sfflai 2 1- «P 

>X) % 2 6- 7^;^- 2 (C 
CD7^f ^-ferViJ— ) . 28-^7- 2 9-t-^x 
?Xs<>4f— % 3 0-^o-^M»g«, 3 1- 



, 3 2-f^*S:ft^«f hD 

-*f£K1-5f&^ 3 4-2teya-y7^;^ 
— , 3 3 ^ttftfflUfll, 3 

/cyp-y/l/- 40-7^ 4 1- ^7^K^7 

o-7t^y, 7i-t v tfy a 



[12] 




[03] 

@3 




[07] 



^oc^«ooo#o»oo< 



31 32 



(b) 
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[134] 



[B5] 
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(a) 
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-25 
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(b) 
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1 -2 4 3 9 9 7 



[4fc««B'j] mtmm n^®2 ofijgc «t s«je<z>»* 

MH]¥^15^1^14B (2 0 0 3. 1. 1 4) 

[4*BB#-5§-l ¥fffl¥- 11-243997 
[4*BB0] ¥/£l 1¥9^14P (1999. 9. 14) 
^BBWfff^lB 1 1 -2 4 4 0 

[mm&m mmw- 10-53099 

C12Q 1/68 
C12N 15/09 
COIN 33/50 
33/566 

[F I ] 

C12Q 1/68 A 
G01N 33/50 P 

33/566 
C12N 15/00 A 



[iffiP] ¥^14f lOfllOB (2 0 0 2. 1 0. 
1 0) 

i^mmiE i ] 
ts/o-zn--, 

mm t-r<> mum 1 * tc a 2 \zmm<n -? * - -fr 0 
5 . 1 o^iaiaffi^tt*^ 1 aa^mia^p— ys:*BB 

0-/7 l — 

fc (4 2 ic t B«co 7* p — / T u — 0 



[W*g7l HtffBigcoifrl. *3<fctfiSS£te, 2 ocd fulfil 
p — 0 

1 *fctt2JClB«<07 p P— ^7 wf. 

inr*qi i o i »*at<fe^ s^-r s p - y icw 
lit, mriatfc^fciftftasnsstriB^P— y<omm\^M 

[***IjE2] 

[*tiSEt*« a*] ooi4 

[0 0 14] ^p— yi, 2, — , n^fb&S^P— ^ 
-7) ^K»aAP5<75Kfl.^A*rB!6d^«3t««8 
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4#fP!¥l 1 -2 4 3 9 9 7 



«^^tif;^DNA^AltDNA7 1 n-7 f 2 t 
8 &m&£tltMftD N A t ? y *V X 

fc***«8as|S**ftfclt»DNA^b«i-S»Att 

CCD*^ 9 1 3a^<D{f^^9 5£^MfflJ, * 
5 0 ^e-^— 1 7, Xtt**K«l 6-C<7>ffi*^5>. « 

[%E*tft«ai«] nun* 

[«|jE«t*«g«] 0 0 18 



[0018] Wl 9(OloiO»|:H:H-ls^p- 

H-iP^P-yi^tSTO^, IS2cD?g 
19-2 ttt^P-y 2 Srfi»t5«ttW, |g n 
^Sl 9-n[:(i7'n-yn^t^Mf^ 

9EJflJJB<D»2 0lc»^t5 o mi 9^tt**|fiKcfi2 

:/*»^Lfc»«^- (7°p-7W) ^lo^5oSt(7) 
Wl 9<£>T ir^n— ^ga?ijfflj»2 0 k<D&&\z& 

(9>-^i0 T*fc£ 0 ft 2 0 JdilfeA/*r#tt^J4, Si 9 
IP*>IE?Mojft2 OCfiotgtt 

-77l/-Mr7) (l*J@0. 3mm) 
:h4*IB«<E?U-r5o 2 2(4, *«ffiE#IJB<Df&A (2 
3, 2 0) ^D-y7U-^-7i:^t5^ 

^-f-a-yt*fe6o Ml 9<&#ftteiiCfi*£?-» 

(EI90O3 8#fl8) Jctt. fl/^9^t5DNA7 9 P- 
^SrH^Lfce^ S:St«&LT*><o C^^n-^^g^ 
Lfctt^S:««f-#-S*t^»«>EWia(J**, f20, 
—~?T &n * bT 9 y — * Jt S ^ n — ^(7) E?'M 



